Objective: To evaluate the effects of a nurse based outpatient management programme for elderly patients discharged with heart failure from a university hospital. Design: Patients with heart failure (New York Heart Association class II-IV) and left ventricular systolic dysfunction aged 60 years or more were randomly assigned to follow up within the management programme or to conventional follow up, usually in primary care. Of the 208 participants, 58% were men, mean age was 75 years, and mean ejection fraction 34%. All patients were scheduled for three observational study visits at six month intervals. The primary end point was quality of life (QoL) and secondary end points were hospitalisation and mortality. Results: More patients achieved target doses of angiotensin converting enzyme (ACE) inhibitors in the intervention group than in the control group (82% v 69%, 88% v 69%, and 88% v 74% of recommended target doses at 6, 12, and 18 months of follow up, respectively, p , 0.05 for all). Patients with initial low QoL had a poor prognosis. After a mean 1122 days of follow up, 82% of all patients had been readmitted. There were on average 4.7 readmissions per patient and 66% were due to non-cardiac diagnoses. There were no differences in QoL or health care consumption between the two study groups during follow up. Conclusion: A nurse based management programme is more effective than follow up in primary care in optimising medication for elderly patients with heart failure. However, such a programme does not seem to have a favourable influence on QoL or readmission rate during long term follow up.
T he heart failure syndrome is characterised by poor quality of life (QoL), high hospitalisation rates, and poor prognosis. [1] [2] [3] [4] [5] [6] [7] To improve QoL and clinical outcome, specialised management programmes for patients with heart failure have been advocated. The aims of these programmes are to educate and counsel patients about heart failure and to optimise medical treatment. Thus, the management programmes try to enhance self care behaviour in heart failurefor example, by teaching the patients to monitor deterioration of heart failure symptoms and to use a flexible diuretic regimen. Several large clinical trials on heart failure have shown improved QoL with pharmacological treatment and most management programmes aim at providing medication in consensus with guidelines. However, the management programmes use different organisation models and working strategies, which make data difficult to compare and to interpret. Also, the multifactorial design makes it unclear as to which intervention actually causes improvement. Measuring QoL and attributing causation is difficult. Furthermore, interpretation of data from different trials is complex, as a variety of questionnaires have been used. These and other limitations of QoL measurements have been reviewed elsewhere. 8 The long term effects of heart failure management programmes remain unclear, as most studies have short follow up times of less than one year. Recently, McAlister and colleagues 9 in a systematic review compiled data from 11 prospective randomised trials, mostly of hospitalised patients with heart failure. 9 They found a reduction in health care consumption (number of readmissions, lengths of stay, and total days of hospitalisation), although data on QoL and mortality were inconclusive. Thus, the aim of the present study was to evaluate the effect of a hospital located, nurse based heart failure management programme on QoL as compared with standard care, usually by follow up in primary care. The second aim was to evaluate hospitalisations and mortality during long term follow up.
METHODS
Study design and population OPTIMAL (optimising congestive heart failure outpatient clinic project) is a randomised prospective study of patients hospitalised with heart failure between January 1996 and December 1999 in our institution. Danderyd University Hospital is a secondary referral centre situated in northeastern greater Stockholm with a catchment area by the time of the study of about 300 000 inhabitants. In this region, characterised by a high socioeconomic standard, the population is somewhat older but healthier than the average Swede. The primary end point of the study was to assess whether a nurse monitored management programme at the hospital outpatient clinic would lead to improved QoL. Cardiac function, medication, hospitalisation, and mortality were secondary end points. All patients 60 years of age or older with heart failure according to New York Heart Association (NYHA) class II-IV and left ventricular systolic dysfunction by echocardiography were eligible for inclusion. Exclusion criteria were an acute myocardial infarction or unstable angina pectoris within the previous three months, valvar stenosis, dementia, severe concomitant disease, or refusal to participate. In all, 285 patients were screened for participation in the study. Of those, 77 patients were not included, as they did not wish to participate (n = 32), did not have systolic dysfunction at the screening echocardiography (n = 23), or met other exclusion criteria such as valvar stenosis (n = 5), confusion (n = 5), stroke or myocardial infarction (n = 6), or severe concomitant disease (n = 6). Thus, after informed consent, 208 patients were enrolled and underwent random assignment to follow up within the management programme (intervention group) or to conventional follow up, usually in primary care (control group). The study was approved by the ethics committee and complied with the Declaration of Helsinki.
Management programme and intervention
At Danderyd University Hospital, a nurse monitored management programme for patients with heart failure was set up in 1992. A senior cardiologist supervises the programme. After referral to the programme, the patient pays regular visits to the outpatient clinic and is encouraged to keep in contact with the nurse. At each visit the nurse checks symptoms and signs of heart failure, blood pressure, heart rate, and weight. Laboratory tests measure creatinine, sodium, and potassium concentrations. Before starting b adrenoceptor blocking treatment an ECG is checked. Nurses working in the programme are allowed to institute and change the doses of angiotensin converting enzyme (ACE) inhibitors, angiotensin II receptor blockers, b adrenoceptor blockers, potassium substitution, diuretics, and potassium sparing diuretics according to a standard protocol. The target dose of captopril is 100 mg/day, enalapril 20 mg/day, and ramipril 10 mg/day. A routine for titration of b adrenoceptor blockers was not set up until some years after the start of the study. The patient is instructed to check his or her weight regularly and to monitor early signs of deterioration. Patients with good compliance are instructed to change dosing of diuretics on their own. Dietary advice recommends restricted sodium, fluid, and alcohol intake. Information is repeated in booklets and computerised educational programmes.
According to our routine, written information is given in a structured format to the general practitioner at discharge of a patient from our institution. Patients randomised to the control group typically were followed up by their general practitioners to be treated according to the local health care plan for heart failure. There are 28 community health centres in the catchment area of our hospital. In cooperation with primary care practitioners, a health care plan for patients with heart failure was instituted in 1994. This states, for example, that an echocardiogram should be carried out for all patients with a history of an acute myocardial infarction or with clinical signs of heart failure. If left ventricular systolic function is reduced, with an ejection fraction , 40%, an ACE inhibitor should be initiated. Table 1 outlines the health care plan for heart failure. Several meetings with hospital specialists and general practitioners have addressed the importance of optimised medication and education of patients with heart failure. A secondary prevention health care plan for patients with coronary heart disease is well established in a similar way. 10 In addition to the visits outlined above, all patients were scheduled for clinical examinations and detailed control of medication at 6, 12, and 18 months at the Cardiovascular Research Laboratory in our institution. One and the same cardiologist met the patients at all visits. The patients were informed at the start of the study that these visits were purely observational and with no intention to initiate examinations or to change medication.
Quality of life
The Nottingham health profile is a non-disease specific questionnaire consisting of two parts. It has been tested for validity and reliability in the UK and in Sweden. [11] [12] [13] Part 1 comprises 38 yes/no questions concerning emotional reaction, sleep, energy, pain, physical mobility, and social isolation. The answers are weighted and scores for the six dimensions and the total sum are calculated. The higher the score, with a maximum of 100 points in each dimension, the worse the QoL. Part 2 concerns activities of daily life and will be evaluated and reported on later. Reference values, originally derived from an English population, have been validated for use in Sweden.
14 All patients in the study were asked to complete the questionnaire at baseline and at the three follow up visits under the supervision of a nurse. If a patient was unable to visit the hospital, the Nottingham health profile questionnaire was sent by mail.
Hospitalisation and mortality
Outcome on all cause mortality was determined from death certificates. Data on hospitalisation rates were collected from the National Board of Health and Welfare, where all hospital admissions in the catchment area of Stockholm are registered, as well as diagnosis, length of stay, and outpatient visits. By using coded versions of the patient's identity number, it was possible to obtain data on all health care consumption of each participant. We analysed admissions and outpatient visits during at least 18 months from inclusion and during the total study period, from January 1996 to June 2000. Cardiac causes were separated by use of the diagnosis related groups system.
Echocardiography
Echocardiography was performed with an Acuson 128 XP/10 (Mountain View, California, USA). The ejection fraction was calculated according to the recommendations of the American Society of Echocardiography. 15 Left ventricular systolic function was also evaluated by the atrioventricular plane displacement method. 16 The atrioventricular plane displacement was measured by M mode from an apical window. Mean values from four sites and three beats or more were used and the overall mean was calculated. Patients were enrolled if a screening echocardiographic examination after medical stabilisation showed an ejection fraction ( 45% or atrioventricular plane displacement was ( 10 mm. The screening measurements were not used further in the study and all echocardiographic findings presented in this paper are from an extensive baseline investigation, sometimes performed a few days after screening.
Blood samples
Blood chemistry was analysed by standard methods at baseline and at 12 months.
Blood samples for neurohormone measurements were obtained on ice after 30 minutes of supine rest and immediately centrifuged at 4˚C. Plasma was then frozen at 270˚C until analysis. Brain natriuretic peptide was measured by an immunoradiometric assay (Shionoria Cis Bio International, Osaka, Japan) at baseline and at 12 months. 17 
Statistical analysis
To detect a clinically significant difference in QoL at 18 months of follow up (more than four points for each dimension) with b = 0.80 and 2a = 0.05 it was calculated that 180 evaluable patients would be required. To account for some 10-15% of patients estimated to be lost during the course of the study we intended to enrol 210 participants. Data are presented as mean (SD). Analyses were conducted according to the intention to treat principle. If the rate of missing answers in one dimension was , 30%, the missing value was substituted by the mean value of the entire group. The last follow up value during the 18 month period was carried over for patients alive but with missing data. Unpaired data were evaluated with Student's independent t test. A two way repeated measures analysis of variance was used to evaluate changes over time. Survival curves were generated by the KaplanMeier method and log rank tests were used to assess differences in survival. A probability value of p , 0.05 was considered significant. Table 2 shows clinical characteristics at baseline. Women were older than the men (78 v 74 years, p = 0.009). The two study groups were comparable and the distribution of NYHA class did not differ at baseline.
RESULTS

Baseline characteristics
All patients were followed up for at least 18 months. The mean follow up was 1122 (405) days. Patients in the intervention group made a mean (SD) of 2.2 (2.3) (median 1, range 0-10) visits to the nurse management programme.
Effects on medications and on blood chemistry As fig 1 shows, more patients achieved goal doses of ACE inhibitors in the intervention group than in the control group at all three follow up visits. There were no other differences in medication within or between the two groups during follow up (table 3) . Not all patients were treated with ACE inhibitors because of symptomatic hypotension or renal dysfunction. b Adrenoblocker dosage was not chosen as a treatment end point because routine treatment with b adrenoblockers was There were no significant differences within or between the two study groups during the course of the study.
implemented in the management programme during the study. Routine blood chemical analysis (concentrations of creatinine, sodium, and potassium in serum, and glucose in plasma) and brain natriuretic peptide did not differ between the study groups at baseline. Values were unchanged at 12 months (data not shown).
Quality of life
Compared with a reference population, mean total scores of QoL were higher in the study population at baseline, indicating a worse QoL (table 4) . 18 In both sexes and in all age groups the variables sleep, energy, and physical mobility were affected more in the study population than in the reference population (table 5) .
Women reported higher total scores than men, both at baseline and during follow up (p = 0.022). When the study population was subdivided by median age (76 years), the group of elderly patients (mean 81 years) did not differ in total scores from the younger group (mean 70 years) at baseline, but total scores at follow up were higher in the elderly (p = 0.018). In the entire study population, QoL improved from baseline to 18 months (p = 0.032) with no differences between the intervention group and the control group (table 5) .
Baseline QoL was reduced in patients who subsequently died (n = 74) compared with survivors (n = 134) (table 6). The high QoL scores were attributed to all six dimensions except pain (data not shown).
Readmissions and mortality
As table 7 shows, the readmissions were for both cardiac and non-cardiac diagnoses. In all, 28 676 outpatient visits were made-that is, a mean of 4.7 visits per patient and month. Visits were for both hospital care and primary care and for all kinds of caretakers.
During the first 18 months after inclusion 49 patients died after a mean (SD) of 188 (143) days. During the entire follow Table 4 Quality of life at baseline according to age group and sex in the study group (Study) and a reference group 17 (Ref) (20) 11 (20) Data are mean (SD). up, 74 patients died after 423 (391) days. Figure 2 shows survival curves and the combined end point of readmission and death in the two study groups. Only 12% of all study patients had event-free survival. We found no difference in health care consumption or mortality between the two study groups.
DISCUSSION
Drug treatment
Compared with the control group, patients in the intervention group of the present study achieved higher doses of ACE inhibitors. In this group of elderly patients with heart failure, 90% of those treated with ACE inhibitors achieved the target dose. This may be important, as higher doses of ACE inhibitors improve the prognosis for patients with heart failure, 19 although this was not an objective of our study. We have previously shown that patients in the intervention group improved their self care behaviour, measured as knowledge of how to monitor deterioration and how to use a flexible diuretic regimen. 20 Thus, our results show that the current nurse based management programme is well suited for older patients with heart failure and favourably affects these patients. Of note, a high proportion (55%) of the study patients already had optimal doses of ACE inhibitors at baseline.
Earlier studies on management programmes have reported a low use of heart failure medication. Of patients enrolled from 1991 to 1993 in a Swedish study only 23% received ACE inhibitors and 10% b adrenoceptor blockers. 21 In a 1995 study, Rich and colleagues 22 reported that 54-64% and 11-13% of patients were prescribed ACE inhibitors and b adrenoceptor blockers, respectively. 22 Indeed, in Sweden, a prescription rate of 20-25% of ACE inhibitors for ambulatory patients with heart failure has been reported throughout the past decade. 23 However, two studies from Stockholm found a 50-60% prescription rate of ACE inhibitors for ambulatory patients with coronary heart disease 10 and heart failure and for hospitalised patients with heart failure. 24 In the study by Kahan and colleagues, 10 the use of ACE inhibitors for heart failure was higher in the group followed up by the hospital specialists than in patients followed up by general practitioners (70% v 55%). The use of b adrenoceptor blockers, diuretics, and digoxin were similar in the hospital outpatient clinic and the primary care group. These results suggest that many patients with heart failure in our catchment area are being treated in accordance with current guidelines. Thus, the potential that improved ACE inhibitor use in the intervention group would transform into improved QoL and affect readmission rates or mortality in our study may have been limited. The good compliance with treatment guidelines in primary care may be the result of the health care programme for heart failure and coronary heart disease developed in our region for many years. 10 
Quality of life
The present study had a long follow up period, with an average of more than three years. Although the study showed that the management programme had favourable effects on optimising doses of ACE inhibitors and on patients' knowledge of how to monitor and prevent deterioration, the results failed to show an improvement in QoL. This supports findings by others. 25 Some randomised studies on management programmes have shown that intervention improves QoL, whereas others have reported equivocal results. 21 22 26-28 Several reasons may contribute to these diverging results. Different management programmes have been used. The studies have been small. The follow up has often been limited in time. Several QoL questionnaires with important differences have been used. 29 Taken together, the improvement in QoL by a nurse based management programme appears to be limited in an older general heart failure population, provided a health care programme for heart failure has already been implemented. The questionnaire used to evaluate QoL in the present study is well established and validated. 11 However, the lack of effect may to some extent also be explained by the use of this non-disease specific QoL instrument. 8 Also, the separate effects of the different interventions of the management programme have not been fully identified. Thus, the results must be interpreted carefully.
Interestingly, non-survivors already reported significantly worse QoL at baseline and this difference became more pronounced during follow up. This may suggest that a single evaluation of QoL of patients with heart failure differentiates patients with a poor prognosis. This finding may be clinically important in the evaluation of patients. We are evaluating this in more detail.
Hospitalisation and mortality
The present management programme did not obtain improved readmission or survival rates. The main purpose of most management programmes is to reduce the frequent and costly hospitalisations of patients with heart failure. Indeed, a greatly reduced readmission rate or prolonged time to first readmission has been reported in several studies. 21 22 27 30 31 On the other hand, no effect on hospitalisation rate and an increase in readmission rate have also been reported. 25 32 In our study, hospitalisation rate and time to first readmission did not differ between study groups during follow up. We found both cardiac and non-cardiac readmission rates to be high, although patients with severe concomitant disease had been excluded from the study. The high non-cardiac health care consumption makes it difficult to explore the effects of our particular intervention programme directed to heart failure. Time to first readmission was much longer in our study than in another Swedish study with a similar heart failure population: 246 versus 142 days in the intervention group and 294 versus 106 days in the control groups, respectively. 21 This may reflect good management of elderly patients with heart failure in primary care in our setting.
Reduced mortality with management programmes in heart failure has been reported in one study but, most often, data on mortality have been inconclusive. In our study, mortality was high, as expected, and no reduction was seen in the intervention group. 28 However, despite the long observation time of more than three years, the present and other studies are too small to allow firm conclusions on the effects of management programmes on mortality. Thus, evidence suggests that management programmes seem to have small effects on morbidity and mortality, at least when the heart failure populations are examined in areas where health care programmes have been established.
Summary
In summary, the OPTIMAL study shows that a nurse based hospital outpatient clinic management programme is more effective than primary care in optimising doses of ACE inhibitors and in improving self care behaviour of older patients with heart failure. These changes did not seem to affect QoL or to influence hospitalisation rates or mortality. This may in part be due to good clinical practice in both hospital and primary care in our catchment area.
The use of a non-disease specific QoL questionnaire calls for careful interpretation of the data, in particular because readmission rates for non-cardiac disease are high. Taken together, our findings may suggest that the next important step in improving the strategy for heart failure care is to advocate implementation of generalised health care programmes in primary care. Also, it is important to identify groups who may benefit more from a hospital based management programme. Symptomatic patients with a new diagnosis, those with poor QoL, and patients in areas where no health programme is implemented should be the focus of future studies.
